Xenogeneic cell-based vaccine therapy for colorectal cancer: Safety, association of clinical effects with vaccine-induced immune responses.
An accumulating body of evidence suggests that xenogeneic vaccines can be very effective in breaking the immune tolerance to human tumor-associated antigens (TAAs). We assessed adverse effects, as well as clinical and immune responses induced by a lyophilized xenogeneic polyantigenic vaccine (XPV) prepared from murine melanoma B16 and carcinoma LLC cells in 60 stage IV colorectal cancer patients. Neither grade III/IV toxicities, nor laboratory and clinical signs of systemic severe autoimmune disorders were documented in any XPV-treated patient. Clinical effects of various grades (complete response, partial response and disease stabilization) with duration of no shorter than 6 months was observed in 25 (41.67%) vaccinated patients. The average survival time of the XPV-treated patients was markedly longer than that of the clinically matched control patients (20 vs. 7 months). The overall 3-year survival rate in the XPV-treated and control group was 16.7% (10 patients) and 0%, respectively. Following a course of ten XPV vaccinations, peripheral blood mononuclear cell (PBMC) proliferation assays revealed increased T-cell immune responses to human Caco-2 colon adenocarcinoma-associated antigens. In addition, relative contents of CD25+ FoxP3+regulatory T-cells in patients with proven immunotherapy-mediated clinical effects (responders) were significantly decreased in the blood, which was paralleled by marked increases in serum levels of proinflammatory cytokines, such as interferon-alpha (IFN-α), IFN-ɣ, and interleukin-8 (IL-8). Serum levels of tumor necrosis factor-alpha (TNF-α), IL-1, IL-4, and IL-6 were not affected in both responder and non-responder patients. In conclusion, this study provides evidence for the safety, clinical feasibility and immunogenicity of xenogeneic composite cell vaccine administration in colorectal cancer patients. This is the first demonstration that clinical effects of such a vaccine are associated with vaccine-induced, proinflammatory immune responses.